RyR
RyR (Fig. S8a) . kon and koff are the rate constants for phosphorylation/dephosphorylation and will therefore depend on the concentration of kinase/phosphatase respectively. is not necessary for our 'thought experiment'.
Increased activity of both the kinase and phosphatase will multiply kon and koff by an identical factor. Therefore, in this case, the ratio kon/koff will be the same and at equilibrium the fraction of phosphorylated RyR,
RyR , as well as the probability distribution of the phosphorylated channels will not change. However, increased kon and koff will lead to faster isomerization kinetics. 'fast' data set). The stochastic kinetics of the system was followed using the stochastic simulation algorithm (SSA) developed by Gillespie (Gillespie, 1976 , Gillespie, 1977 , which is described in the next subsection. As clearly shown in Fig.S8 , for the faster kinetics, the transition between the two states is accelerated. Suppose now that we measure the average fraction of phosphorylated channels in 'sampling windows' of size Δt (In Fig.S8b, Δt=1sec) . If the kinetics is faster than Δt,
(1/kon, 1/koff << Δt) , during the time interval, Δt, the channel will go back and forth between phosphorylated and dephosphorylated states, essentially sampling the full equilibrium distribution within each 'sampling window'. In this case, the average fraction measured in every 'sampling window' is nearly identical (Fig.S8b-c) . In contrast, if the kinetics is slower than (or comparable to) Δt, the average fraction measured in each 'sampling window' will be different, as the time interval Δt does not allow enough time for the channels to convert between the two states. The width of the distribution of measured average fraction values ( Fig.S8c ) is the effective noise in the system. Faster kinetics, therefore, reduces system noise as measured by the average fraction of RyRP at discrete sampling windows. The frequency of calcium oscillations is determined by the kinetics of RyR channels which depends on their phosphorylation state. The cell essentially 'samples' the RyRP distribution and therefore faster kinetics which leads to low variability in the fraction of phosphorylated channels will reduce beat-to-beat variability. In order to demonstrate, that noise reduction by increased enzyme activity may occur through cardiac cells 'sampling' of phosphorylated RyR channel distribution, we conducted a stochastic kinetic simulation of a cardiac cell as described in detail below.
Simplified kinetic model for calcium oscillations
Cardiac cell spontaneous contractions arise from self-sustained oscillations of intracellular calcium concentration (Bers, 2002 , Dupont et al., 2011 (protein phosphatase 1), that directly react with RyR (Wehrens et al., 2004 , Marx et al., 2001 ). We have shown in the paper that CaMKII is involved in mechanically-induced noise reduction. PP1
has been shown to be activated by NO (Kohr et al., 2009 , Price et al., 2017 that is often produced as a result of mechanical stimulation (Prosser and Ward, 2014, Jian et al., 2014 Tables   S2-S3. In principle, the reactions described above can be formulated as a system of coupled differential equations. Note that these equations describe the time evolution of the average number of species (e.g., channels, ions) in each state/domain. Such an approach does not monitor discrete events over time (e.g., channel conformational change, phosphorylation). Hence, in order to follow the stochastic fluctuations of the system (and therefore its noise), we use an alternative approach. We use the stochastic simulation algorithm (SSA) (Gillespie, 1976 , Gillespie, 1977 that generates trajectories of the system (the average of which satisfies the differential equations). The SSA is a variation of kinetic Monte-Carlo algorithm. In kinetic Monte Carlo simulation, in every time step, a reaction occurs with a probability that is calculated according to its reaction rate. In short, the SSA method modifies this scheme to avoid steps where no reaction occurs by generating two random numbers at each step of the simulation, one that determines the time interval to the next reaction and a second that is used to choose the reaction that occurs. 
